An accountable fistula management treatment plan focuses on combining effective medical and nursing treatment with effective and efficient pouching technique and equipment to ensure patient comfort. Small bowel fistula following abdominal surgery can provide challenges in patients' medical and nursing management. This article describes a case study of the successful medical and nursing management of a patient post-abdominal surgery. Within days of surgery a small bowel fistula formed within an abdominal wound. Medical management involved the use of total parenteral nutrition, electrolyte balance management, nil orally and Sandostatin medication. The nursing interventions comprised accurate intake and output measurement, effective and efficient pouching systems and appropriate psychological care. The medical and nursing interventions provided during the healing process are outlined together with the assessment and evaluation of a new innovative wound management pouch. This system proved invaluable in the successful containment of a high small bowel effluent and skin preservation. In an attempt to share best practice a pictorial guide is provided to demonstrate the correct application of the pouching system and technique. This article provides details of an accountable fistula management treatment plan which resulted in the successful spontaneous closure of the small bowel fistula coupled with excellent cost-effectiveness and patient comfort.
T he management of patients with enterocutaneous fistula present considerable challenges to healthcare professionals providing care and support to them. A literature review examining incidence revealed little information. Mortality and morbidity rates, however, are discussed in many articles and these range according to control of sepsis, nutrition and electrolyte balance and skin protection. Several studies ranging 44 years report a fall from between 43.3-65% to approximately 6.5-20% in overall mortality in patients with all types of fistula (Edmunds et al, 1960; Foster and Lefor, 1996; Williams et al, 1997; Hwang and Schwartz, 2000; Hollington et al, 2004) .
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Definition Rolstad and Byrant (2002) define a fistula as:
'An abnormal track between two or more structures or spaces. This can involve a communication tract from one body cavity or hollow organ to another hollow organ or to the skin.' Evenson and Fischer (2006) stated enterocutaneous fistula can be categorized by anatomical, physiological or aetiological criteria.
Anatomical criteria
Anatomical information facilitates the surgeon to predict the patient's ultimate need for surgical closure. Fistulae can be internal or external, whereby internal fistula connect two internal organs and generally require surgical attention, and external fistula connect an internal organ to the skin and represents a challenge to multidisciplinary teams in finding effective and efficient management plans. Slade and Scott (2005) describe a fistula as high output if they produce > 500 ml/24 hours, and would suggest they have a lower rate of spontaneous closure than low output fistulae.
Physiological criteria
Quantification of fistula output requires accurate intake and output records as precise knowledge of output is an independent predictor of mortality and likelihood of spontaneous closure (Hwang and Schwartz, 2000; Evenson and Fischer, 2006) . Berry and Fischer (1994) classified fistulae as: 1. High output: > 500 ml/day 2. Moderate output: 200-500 ml/day 3. Low output: < 200 ml/day. This classification is reinforced by Campos et al (1999) , Hwang and Schwartz (2000) and Hollington et al (2004) . Campos et al (1999) found patients with low output fistulae were three times more likely to undergo spontaneous closure that patients with high output fistulas (n=188).
Case Study 1 describes Mrs X, who had a high output in the first 2-3 weeks, which steadily demonstrated improvement with medical management. Her average fistula output was 525 ml/24 hours in the first week. Figure 1 outlines the output over the first 5 weeks: Week 2 averaged 520 ml/24 hours; Week 3 averaged 375 ml/24 hours; Week 4 averaged 192 ml/24 hours; and Week 5 averaged 80 ml/24 hours.
Aetiological criteria
Identification of the aetiological factors involved in fistula formation allows anticipation of the course of the patient's progress and likelihood of spontaneous closure. Fistulae can be classified as either spontaneous or postoperative, and are dependent on predisposing disease and patient-specific or technique-specific reasons respectively. Spontaneous fistulae account for 15-25% and postoperative fistulae account for 75-85% (Hwang and Schwartz, 2000; Evenson and Fischer, 2006; Lloyd et al, 2006) . Mrs X had a postoperative fistula, which, according to the predictive factors outlined in these articles, would suggest a favourable outcome for closure of the fistula.
Management of enterocutaneous fistula
Management can be divided into three phases: 1. Diagnosis and recognition 2. Stabilization and investigation (management of sepsis, management of malnutrition and recognition of anatomy and pre-existing conditions) 3. Definitive care.
Within the second phase Mrs X was treated with appropriate antibiotics to deal with sepsis and computed topography (CT) scan abdomen was carried out to exclude residual collection. She was commenced on total parenteral nutrition (TPN) according to the advice of the hospital nutritional team, together with additional intravenous (IV) fluids to meet her daily requirements. The patient was kept on nil by mouth (NBM) when the fistula was active, together with Sandostatin which was added to the IV fluids. (Sandostatin [octreotide] is an analogue of the hypothalamic release-inhibiting hormone somatostatin. It is used in a variety of conditions and one of its licensed indications is to reduce the output of the gastrointestinal fistulae [British National Formulary 54, 2007] .) Mrs X was commenced on 300 µg/day IV in a slow infusion according to the product literature.
For the assessment of the anatomy, CT abdomen with oral and IV contrast was carried out as previously mentioned. Small bowel series with water soluble contrast were carried out on two occasions. This examination revealed extravasation of contrast in the mid small bowel at the level of the anastomosis. The contrast drained out though the two drain sites and the midline wound. The decision to choose the conservative approach as definitive care was taken due to two factors. In August 2006 the first small bowel study elicited contrast reaching the distal bowel with no distal obstruction. In September 2006 a second small bowel study demonstrated that most of the contrast travelled to the distal bowel and the drain sites were completely dried up during this interval.
Spontaneous closure should normally occur within 4-6 weeks with this management protocol (Evenson and Fischer, 2006) . Draus et al (2006) found that in one third of patients (8/24) the somatostatin analogue reduced output by 50%. A positive response is generally apparent within 3 days for those who respond to the medication, and this was true of Mrs X.
Nutrition
Adequate nutritional support is a key factor in reducing the mortality rate associated with conservative and operative management of enterocutaneous fistula (Hollington et al, 2004) . Forbes (2001) suggests the immediate management for patients with enterocutaneous fistula is fluid replacement.
Mrs X received fluids as part of her TPN regimen. Dudrick et al (1999) has shown that TPN improves the prognosis of gastrointestinal fistula patients by increasing the rate of spontaneous closure. Gastrointestinal secretions drop by 30-50% in patients receiving TPN, which aids fistula closure (Lloyd et al, 2006) .
Patient assessment
When assessing the patient's wound and/or fistula for appropriate management it is important to assess several aspects of the wound to ensure an effective pouching and management system. Hess (2002a) outlines four factors to be considered: 1. Type of wound 2. Proximity of wound to stoma, drains, etc. n Pain/discomfort n Immobility. All of these factors were considered when defining the care plan for Mrs X. Renton et al (2006) suggest that skin integrity is perhaps the biggest challenge when caring for fistula patients. Effluent from the fistula must be contained at all costs. The location of the fistula within the bowel determines the corrosiveness of the effluent on the skin.
Skin care
The guide outlined by Rolstad and Byrant (2002) was followed to assess and document Mrs X's fistula and the pouching regimen used. Several pouching systems were considered in an attempt to provide effective and efficient pouching and comfort for the patient. Figure 2 demonstrates Mrs X's abdomen prior to the intervention of the stoma care team. Her skin was excoriated at the wound edges and an inappropriate pouch system meant the two tube drains were placed underneath the fistula pouch, the patient was immobile, uncomfortable and leakage of the system ensued. An evidenced-based protocol ( Table 2 ) was devised and used for appliance changes for Mrs X. Following cleansing of the skin and fistula areas, skin integrity for Mrs X was maintained by using Eakin's Cohesive™ Seals (Salts Healthcare, Birmingham) to picture frame the wound edge (Figure 3) .
A novel pouch was used which enabled the length of wound to be incorporated into the system without using a lot of width in the Eakin™ pouch (TG Eakin Ltd, County Down). This allowed the patient's abdominal drains to be freed from the pouch while facilitating improved mobility and comfort (Figure 4) . The pouch was renewed once weekly and the skin was clean and intact at each appliance change. This pouch was used for 1 month until the wound size had decreased sufficiently to allow a smaller pouch to be applied (Figures 5 and 6 ).
Emotional support
Patients with enterocutaneous fistula can be hospitalized for long periods of time and therefore require psychological care and support. Maintaining mobility and independence is fundamental for the patient as the development of a fistula is 3. Volume of exudate 4. Specific patient needs.
These factors were considered in conjunction with the pouching resources available that best suited the patient's needs for mobility, body image, etc., as well as effective and efficient pouching. Rolstad and Byrant (2002) provide a comprehensive guide for fistula assessment and documentation ( Table 1) . Renton et at (2006) a frightening experience (Cobb and Knaggs, 2003) and often the site of the wound can be very disturbing for the patient (Renton et al, 2006) . The production of effluent through an abdominal wound is likely to have a detrimental effect on the patient's body image. Mrs X was provided with the necessary support during her hospitalization and the fistula pouching system facilitated mobility, minimal distortion of her body image and a degree of independence.
Evaluation
An accountable fistula management treatment plan focuses on combining effective medical and nursing treatment together with effective and efficient pouching technique and equipment to ensure patient comfort. From the literature examined for this article the approach used to treat postoperative fistula include several treatment modalities, the efficacy of which have been examined within the article. TPN, NBM and Sandostatin regimen combined with this novel pouch facilitated spontaneous closure of the small bowel fistula. The wear time of the initial pouching system was 7 days and this was used fo 4 weeks. The patient's skin healed completely around the fistula, ensuring comfort and the design of the pouch promoted mobility. The patient's wound was well healed 6 months following surgery ( Figure 7 ) and at her last review her abdomen is completely healed (Figure 8) .
Conclusion
Caring for patients with fistulae can be challenging due to the complexities of their care. The main treatment modalities involve adequate nutritional support, maintenance of skin integrity, promotion of wound healing and psychological care and support. Best outcomes for patients come from a rational, well-defined management protocol (Evenson and Fischer, 2006) . From an extensive review of case studies in the literature, from 1978 to most recent case studies, the principles of nursing management for enterocutaneous fistula has changed little with the focus on maintaining skin integrity, recording accurate intake/output ensuring adequate nutrition and providing psychological support (Geels et al, 1978; Black, 1995; Benbow, 2001; Hess, 2002a; b; Burch, 2003; Renton et al, 2006) . Medical management has changed little also, with the focus on complete bowel rest and adequate nutrition; 
